SIRT6 suppresses phenylephrine-induced cardiomyocyte hypertrophy though inhibiting p300.
SIRT6 is a member of the sirtuin family of class III histone deacetylases. It plays important roles in regulating genomic stability, metabolism, stress response and aging. Our previous study has revealed that SIRT6 attenuates myocardial hypertrophy by inhibiting NF-κB activation, but the related molecular mechanisms remain to be clarified. In the present study, we showed that the p300 acetylase was involved in the protective effect of SIRT6 against phenylephrine (PE)-induced cardiomyocyte hypertrophy. In cultured neonatal rat cardiomyocytes, the expression and activity of SIRT6 declined following PE treatment, while the protein level of p300 was upregulated. PE triggered significant hypertrophic responses as manifested by increase in cellular surface area and expression of hypertrophy marker genes, which could be blocked by SIRT6 overexpression. Mechanistically, SIRT6 reduced p300 protein expression via promoting its degradation, which could be attributed to the suppression of PI3K/Akt signaling. The downregulation of p300 protein level by SIRT6 subsequently decreased the acetylation and transcriptional activity of NF-κB p65 subunit. These findings help to further understand mechanisms underlying the anti-hypertrophic role of SIRT6 and suggest the potential of SIRT6 as a therapeutic target for cardiac hypertrophy.